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␬㴽䨬⑇⑏⑊␤␳⑈␬㭘䔦␵⑬⑆␤⑫⅊Kurosaki & Fafchamps 2002)℣⑞␿╪┹
┯⑎䈸㩟⑏™␽⑬␬乣␨㸮␵⑊③⑎⑇␢⑃⑆③䑣㵪䙀䅘⑋⑈⑃⑆⑏䍗䰿䔪⑈⑊⑪
␨⑫␫③␷⑬␺™䥏㨤㩯㠺⑈␤␦㑑䕀␫⑩③™␳⑎╆ℼ╞⑎㵅䵗䀭␬㭇␨⑫⅊㥵
㩪 1998™㥵㩪Ω㬳㩪 2002⅋ ℣
╪┹┯䉐㵨⑈伫䘯㭔㹬⑎䵸䵑⑋䍥䱜␷␿䕓㹥㥱⑋␪␱⑫㱂㹚㠦㕦⑋⑏™┤╳╉
⑋⑄␤⑆⑎ Kochar (1999)™Rose (2001)™┤╳╉╍┷┢⑋⑄␤⑆⑎ Cameron &
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㠦㕦⑲䨬习␹⑫⑈™Kochar (1999)™Cameron & Worswich (2003) ⑏㡄䩌╪┹┯⑘
⑎㭶㡥䔪⑊䉐ㅾ⑋䍥䱜␷␿㠦㕦⑇␢⑪™Rose (2001)⑏㴸㝗䔪╪┹┯⑘⑎㭶䄰Ω㭶㡥










1䁨㽊㥱⑋␪␱⑫䝀㉈⑋⑄␤⑆⑎㠦㕦⑋⑏™Mishra & Goodwin (1997)™Mishra & Holthausen






3╪┹┯⑘⑎䉐㵨⑋⑏™㉈㝗⑎䐾䱌␹⑫╪┹┯␽⑬㰫䉎⑲㝚㠺␵␻⑨␦⑈␹⑫ ˙ 㭶 ˙ 䄰 ˙ ⑎ ˙ 䉐 ˙ 㵨⑈™㱂
㠽␷␿╪┹┯⅊┷╧ ╃┯⅋␫⑩⑎ㅆ㙁⑲㝚㠺␵␻⑨␦⑈␹⑫ ˙ 㭶 ˙ 㡥 ˙ 䔪 ˙ ⑊ ˙ 䉐 ˙ 㵨⑎䉧␭␯䨬␱⑆䙳⑄⑎㱪
䍊␬䈸㩟␹⑫℣㑶⑄␫⑎㠦㕦⑋␪␤⑆⑏™㭶䄰⑎䉐ㅾ⑈␷⑆╪┹┯㩯㠺⅊risk reduction⅋ ™㭶㡥䔪
⑊䉐ㅾ⑈␷⑆╪┹┯䉐㵨⅊risk coping⅋⑈␤␦䵑㡬⑲㭈␤™␽⑬⑩举䩽⑲㑞①③⑎⑈␷⑆╪┹┯㑉








































y = Q(Lf;Xf)(²f + 1) + LmfWm(Xm) + ²mg (1)
␳␳⑇™Q(¢) ⑏䝀㙈㵣㱽䙾㑘㽴⑇™Li ⑏┿┤╗ i ⑎伫䘯⑘⑎㉈㝗䄴䉎⑇⑎䕪䙾
䙼㽴™Xi ⑏䝀㙈㭱䭜⑤㽍䔪㭱䭜⑊⑉⑎㱽䙾⑋ㅆ㙁⑲㕚⑜␹䩑㽴⑎╙┯╈╫⑇␢⑫












max U = E [ v(y) ]
s:t: (1) 㰰
L = Lf + Lm (0 · Li · L)
␿⑀␷™E[¢]⑏㽴㍘䔪㑼䉔䍍⑲㱨⑫㑘㽴™v ⑏╎┤╞╳Ⅱ╢╫┲╳┷╥╆╫╳㡺




Lf > 0™Lm > 0 ␬䀮⑪丩⑃⑆␤⑫⑈␹⑫℣
␳␳⑇™㰫ㅄ䝀㙈⑋␪␱⑫╪┹┯⅊²f⅋⑈䑂㙢伫䘯⑋␪␱⑫╪┹┯⅊²m⅋⑎㑘
㜸⑋⑄␤⑆お㈼⑎䙳⑄⑎┱ℼ┹⑲㥍␨⑫℣

























¢ (1 + ²f) ¡ (Wm + ²m)g] = 0 (2)
⑈䤽␵⑬⑫⅊␿⑀␷™Q0 = @Q=@Lf⅋ ℣Kurosaki & Fafchamps (2002) ⑋䩯⑃⑆™
v
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⑫℣㰫ㅄ䝀㙈⑈⑎╪┹┯䅪㑘⑎㥢␵⑈䑂伫䘯⑎㱯习⑋㑘␷⑆™お㈼⑎䨬䁏⑇⑏ ˙ 䝀 ˙ 㙈
































䤽1 ⑎A) ␫⑩E) ⑎䨬习⑇⑏™A) ⑎㉈㝗䀮ぷ⑲㰫ㅄ㙈伫䘯⑎⑟⑋䝛䨬␷⑆␤⑫
䀤䉓␬㩇③䈿␯⅊41.4%⅋ ™⑄␤⑇C)⑎㰫ㅄ䝀㙈⑈䑂伫䘯⑈⑎㝳㙈⅊36.3%⅋⑈⑊⑃
⑆␤⑫℣⑞␿™䀤䉓ぷ␬伫䘯㭔㹬⑋㬲㉃␷⑆␤⑫䀤䉓⅊䤽⑎⅖㸯⑊␯⑈③䌯␫⑏
(2) ␫(3) ⑋㴾㭶⅗ ⅋⑏978 䀤䉓⅊58.6%⅋⑋③㹥⑪™䕶㌺䍏と⑋␪␱⑫伫䘯㭔㹬␬
䡦㍓䔪㔬䱏␬䉧␭␯㍨䠯⑇␢⑫␳⑈␬㰨㨶␵⑬⑫℣䙃⑋䑂伫䘯⑎㱯习⑲䝀㙈伫䘯
⑈䡳䝀㙈伫䘯⑈⑇㙨䩌␹⑫⑈™䀤䉓ぷ␬䝀㙈伫䘯⑋㴾㭶␷⑆␤⑫㉈㝗⅊䤽⑎⅖㸯











║┿ℼ╳ 䕙㽴 䅪䉐䕙㽴 ║┿ℼ╳ 䕙㽴 䅪䉐䕙㽴
A⅋㰫ㅄ㙈⑎⑟ D) 㰫ㅄ䡳䝀㙈⑈䑂伫䘯⑈⑎㝳㙈
(1) ⑎⑟ 354 21.2% (2)™(4) 13 0.8%
(4) ⑎⑟ 16 1.0% (3)™(4) 12 0.7%
(1)™(4) 322 19.3% (2)™(3)™(4) 13 0.8%
A) 㸮㝗 692 41.4% D) 㸮㝗 38 2.3%
B) 䑂伫䘯⑎⑟ E) ␽⑎䈾
(2) ⑎⑟ 29 1.7% (1)™(2)™(4) 40 2.4%
(3) ⑎⑟ 38 2.3% (1)™(3)™(4) 123 7.4%
(2)™(3) 29 1.7% (1)™(2)™(3)™(4) 74 4.4%
B) 㸮㝗 96 5.7% E) 㸮㝗 237 14.2%
C) 㰫ㅄ䝀㙈⑈䑂伫䘯⑈⑎㝳㙈 㸯⑊␯⑈③䌯␫⑏ (1) ⑋㴾㭶 1520 91.0%
(1)™(2) 90 5.4% 㸯⑊␯⑈③䌯␫⑏ (2) ⑋㴾㭶 473 28.3%
(1)™(3) 332 19.9% 㸯⑊␯⑈③䌯␫⑏ (3) ⑋㴾㭶 806 48.3%
(1)™(2)™(3) 185 11.1% 㸯⑊␯⑈③䌯␫⑏ (2) ␫ (3) ⑋㴾㭶 978 58.6%
C⅋㸮㝗 607 36.3% 䅭㝗⅊A⅁E 㝗⅋ 1670 100%
⅊䍭⅋(1) 㰫ㅄ䝀㙈伫䘯™(2) 䝀㙈䑂伫䘯™(3) 䡳䝀㙈䑂伫䘯™(4) 㰫ㅄ䡳䝀㙈伫䘯⑇␢⑫
⅊NSS⅋⑋⑨⑫╇ℼ┿⑲䵑␤␿ㄧ㨴䡾(2002)⑋␪␤⑆⑏™䝀䈼䄴㴢㙈㱔⑋䁪②⑫㰫
ㅄ䝀㙈㴾㭶㱔Ω㥌㩮㱔 ˙ お ˙ ㌰⑎㍤㥧⑏䍋䀭⑇䱳伻㍤™㵷䀭⑇⑏䱳㡞㍤⑋③㹥⑫␳⑈
␬㰨␵⑬⑆␤⑫6℣⑞␿National Centre of Applied Economic Research (NCAER)
⑋⑨⑫ 93/94 䜯⑎䝀䈼㉈㝗╇ℼ┿⑲䵑␤⑆䨬䁏⑲㥔⑃⑆␤⑫ Lanjouw & Shariﬀ
(2004) ⑇③™䝀䈼㉈㝗⑎䅭㵪䙀⑋䁪②⑫䑂伫䘯␫⑩⑎㵪䙀⑏㬰㍤⑋㹥⑪™䡳䝀㙈
⑋㡂䑪␷⑆③␽⑬⑏䙳㍤⑲䐶␨⑫㽥㵠⑇␢⑫℣











㈼が┫ℼ┹╈⑎㍤㥧 a 䜯䅭伫䘯㭾㑖 b 㴢伫㽍㡽 b
┵╳╗╫㽴 ⅊%⅋ ⅊㭾㑖⅋ ⅊㽍⅋
䄴䝀㉈ 1670 77.60 3235.35 2.43
(1) ⑎⑟ 354 67.51 1910.10 1.84
(1)™(3) 332 72.59 3547.81 2.56
(1)™(4) 322 73.60 3391.59 2.34
(1)™(2)™(3) 185 95.14 3672.14 2.85
㉈㝗⑎䙃䐧
Ω Ω Ω䈳␭ 伫䘯䜯买㽍㡽 b 伫䘯䜯买お㌰⑎㽍㡽 b 䕚䍏㵪䴭䱌䁑
⅊㽍⅋ ⅊㽍⅋ ⅊┨ℼ┫ℼ⅋
䄴䝀㉈ 3.60 3.06 2.71
(1) ⑎⑟ 3.21 2.56 4.51
(1)™(3) 4.10 3.04 2.59
(1)™(4) 3.81 3.41 2.87
(1)™(2)™(3) 3.24 3.19 1.18
(a) 䍦が™㹥が┫ℼ┹╈お㌰⑎㈼が┫ℼ┹╈䀤䉓⑎㍤㥧℣
















Land-Surface Precipitation: Gridded Monthly and Annual Time Series 1950-1999
9(Johnson et al. 2003) ⑲䵸䵑␷␿7℣䤽 3 ⑏™㹥㵒⑎㠩╬╙╫⑎㥟ㄫ乌╇ℼ┿␬㵪
䙀╪┹┯⑎䉥䵽䩑㽴⑈␷⑆䔬䁚⑊③⑎⑇␢⑫␫⑉␦␫⑲㍎䜧␹⑫␿②⑋™㍆㠩␴
⑈⑋䩆⑎䀸㬺乌⑲䤸㵠㈽␷␿㩮䥕䱌䁑™㥟ㄫ乌⑋㉳㔢␷␿㝫㉌⑇␢⑫℣







⅊䍭⅋(1) 䡯䁢䱀䩑㽴⑎䌱が⑏ 1,000 ╈╳℣
(2) ¤¤¤ ⑏ 1%㽥㵠™¤¤ ⑏ 5%㽥㵠™¤ ⑏ 10%㽥㵠⑇䴭さ⑇
␢⑫␳⑈⑲㰨␹℣































䩑㽴 䌱が 䨿㙑 䤸㵠䩐㨹 㩇㸮䍍 㩇䉧䍍
䅭伫䘯㭾㑖⑋␪␱⑫┷┧┢⅊`i⅋
㰫ㅄ䝀㙈伫䘯 % 44.92 36.13 0 100
䝀㙈䑂伫䘯 % 12.39 24.78 0 100
䡳䝀㙈䑂伫䘯 % 25.75 32.44 0 100
㰫ㅄ䡳䝀㙈伫䘯 % 16.95 27.96 0 99.37
㉈㝗⑎䙃䐧⅊Xi⅋
䝀䍏㵪䴭䱌䁑 a acres 2.70 4.71 0 93
䀤䉓⑎幵年丨 a % 80.07 32.72 0 100
䝀㙈㭱䭜㍛ Rs. 7226.82 30493.54 0 373600
㉈䍜䩝䴭㍛ Rs. 7183.27 9545.76 0 150000
伫䘯㱔䨿㙑㘵ど䜯㽴 b 䜯 3.52 3.60 0 18.5
㹥が┫ℼ┹╈ c - 0.17
䍦が┫ℼ┹╈ c - 0.02
㈼が┫ℼ┹╈⅊䝀㙈㴾㭶⅋c - 0.33
㈼が┫ℼ┹╈⅊␽⑎䈾⅋c - 0.18
㭘䑪┫ℼ┹╈ c - 0.22
╠┹╪╠㹥が┫ℼ┹╈ c - 0.04
╠┹╪╠㈼が┫ℼ┹╈ c - 0.05
䍋䀭伫䘯䜯买㽍㡽 b 㽍 1.89 1.17 0 7
㵷䀭伫䘯䜯买㽍㡽 b 㽍 1.72 1.06 0 8
伫䘯䜯买お㌰⑎㽍㡽 b 㽍 3.06 2.16 0 17
䝀㙈䀸㬺⑎㴸㝗䔪╪┹┯⅊¾2
f ⅋
㥟ㄫ乌⑎䩑䘰㜸㽴 d - 0.29 0.07 0.13 0.39
㥟ㄫ乌┷╧ ╃┯ d mm 26.16 64.56 -57.04 166.89
䈼⑎幵年㭘㽴 e - 3.80 1.19 1 5
╪┹┯⑋䉐␹⑫䁈㱥䀭
䝀䍏㵪䴭╀╟ℼ a - 0.95
䅆䉟䥕㍛ f Rs. 513.36 4752.34 0 150000





(b) 䤽 2™䍭⑎ (c) 㬲㹈℣
(c) ┫ℼ┹╈⑏ SLC ⑋␪␱⑫䨬习␫⑩㩮䀮␷␿╀╟ℼ䩑㽴⑇␢⑫℣␹⑙⑆⑎╀╟ℼ⑲㑞①␳⑈⑋⑨⑫䈿
㵅㘦䁾䀭⑲䡲␱⑫␿②⑋™㹥が┫ℼ┹╈⑲㬲㹈┰╫ℼ╗⑈␷⑆䨬䁏␫⑩⑏㵼㌰␷␿℣
(d) 㭈䵑␷␿㥟ㄫ乌╇ℼ┿⑏ 90 䜯␫⑩ 99 䜯⑎ 10 䜯㑖⑎③⑎⑇␢⑫℣┷╧ ╃┯⑏␽⑎ 10 䜯㑖⑎㥟ㄫ乌
⑎䨿㙑䍍⑈ 97 䜯⑋␪␱⑫㥟ㄫ乌⑈⑎㨹⑇␢⑫℣





































9(1)⅁(3) ⑋䄴␯伫䘯⑲䝛䨬␷⑆␤⑊␤㉈㝗␬ 16 䀤䉓䈸㩟␹⑫␬™␳⑬⑩⑯␺␫⌱%お㈼⑎䀤
䉓⑲䨬䁏⑋㉃␨⑫␳⑈⑇㽤㝗⑎䙱␷␵⑏㙋䌼⑋䅽␷⑆␷⑞␦℣␽⑎␿②™㩇㴪䔪⑊╇ℼ┿┻╃╈⑋
㑞⑞⑬⑫⑎⑏™␳⑎ 16 䀤䉓⑲㵼␤␿ 1654 䀤䉓⑇␢⑫℣
12䤽 5: 䝀㉈⑎伫䘯㘡㕫┷┧┢㑘㽴⑎䈿䩑乌╈ℼ╓╃╈㽤㝗㝫㉌
䁢䱀䩑㽴 (1) 㰫ㅄ䝀㙈伫䘯 (2) 䝀㙈䑂伫䘯 (3) 䡳䝀㙈䑂伫䘯
㉈㝗⑎䙃䐧⅊Xi⅋
䝀䍏㵪䴭䱌䁑 2.01 (6.55)*** -2.52 (2.12)** -1.94 (5.26)***
幵年丨 0.15 (2.41)** -0.27 (5.36)*** -0.16 (1.63)
䝀㙈㭱䭜㍛/104 -0.10 (0.20) -0.77 (0.77) -1.98 (2.82)***
㉈䍜䩝䴭㍛/104 4.12 (1.82)* -2.72 (0.83) -4.88 (1.91)*
䨿㙑㘵ど䜯㽴 -0.22 (0.44) -2.80 (3.81)*** 0.09 (0.14)
䍦が┫ℼ┹╈ -17.91 (2.14)** 9.36 (0.63) -11.08 (0.75)
㈼が┫ℼ┹╈⅊䝀㙈⅋ 2.73 (0.60) 25.59 (3.40)*** -8.76 (1.14)
㈼が┫ℼ┹╈⅊␽⑎䈾⅋ -11.71 (2.91)*** 33.33 (4.95)*** 4.84 (0.67)
㭘䑪┫ℼ┹╈ -18.43 (3.35)*** 65.28 (7.60)*** 12.26 (1.80)*
╠┹╪╠㹥が┫ℼ┹╈ -9.50 (1.43) 13.79 (0.97) 4.50 (0.35)
╠┹╪╠㈼が┫ℼ┹╈ -32.77 (5.06)*** 16.58 (1.53) 6.57 (0.58)
䍋䀭伫䘯㽍㡽 -3.10 (3.22)*** -1.14 (0.63) 8.00 (4.38)***
㵷䀭伫䘯㽍㡽 0.33 (0.25) -1.00 (0.52) 1.54 (0.83)
伫䘯䜯买お㌰⑎㽍㡽 -1.43 (2.53)** 2.23 (3.49)*** 2.10 (2.61)***
╪┹┯䩑㽴⅊¾2
f⅋
㥟ㄫ乌⑎䩑䘰㜸㽴 -103.46 (3.61)*** 44.47 (1.05) 67.45 (1.95)*
㥟ㄫ乌┷╧ ╃┯/102 2.14 (0.57) 4.79 (0.80) 0.77 (0.14)
䈼⑎幵年㭘㽴 -0.63 (0.61) -0.15 (0.06) -3.45 (1.67)*
╪┹┯⑋䉐␹⑫䁈㱥䀭
䝀䍏㵪䴭╀╟ℼ 3.05 (0.50) -11.20 (1.67)* 2.09 (0.24)
䅆䉟䥕㍛/104 -4.38 (2.42)** -34.05 (1.31) -3.59 (0.89)
䅆㱚䙾㍛/104 -0.62 (0.61) -2.49 (0.78) -3.72 (1.57)
㴣╀╟ℼ -2.98 (0.81) 10.28 (1.26) 18.26 (3.98)***
䑪㽴㥠 81.28 (5.38)*** -47.06 (2.16)** -46.25 (2.53)**
䤸㵠㡭㨹 36.68 (47.88)*** 58.88 (9.82)*** 61.47 (15.18)***
䅪㑘㥔乳 1 -0.83 (33.37)*** -0.86 (44.59)***
1 0.74 (11.99)***
1
┵╳╗╫㽴 1654 䉐㽴䱠䕙 -14677.243
H0 : ¯i = 0; Â2(63) = 764:14 H0 : ½ij = 0; Â2(3) = 1779:41
H0 : ¯cv rf = 0; Â2(3) = 58:98 H0 : ¯rfshock = 0; Â2(3) = 7:14
⅊䍭⅋(1) 㽤㝗⑋⑏ STATA ⑎ ML ┳╞╳╉⑲㭈␤™┤┿╬ℼ┷╧╳⑏ BHHH ┢╫┴╪┺╠⑲䵑␤␿℣
(2) ㍧㡌䙢⑎䍍⑏™䘱ぬ㠩䙢┵╳╗╫⑎㡭㨹㥠⑎䅪㑘⑋䉐␷⑆㑨㝲⑊䤸㵠㡭㨹㽤䑪乌⅊clustering
robust standard error⅋⑲䵑␤␿⍺䍍℣




























⑄␤⑆™㬰䭜⑎㰰䄴⑆⑎㜸㽴␬ 0 ⑇␢⑫⑈␤␦㔢䰵㈾䁢⑲㠡䑪␷␿⅊䤽 5 ㈼䍊⅋ ℣
㥟ㄫ乌⑎䩑䘰㜸㽴⑋⑄␤⑆⑏Â2(3) = 58:98 ⑇㔢䰵㈾䁢⑏⌱%㽥㵠⑇䕽㝗䔪⑋㑾㕑










































␿Rose (2001) ⑎㝫㉌⑈䡦㍓␹⑫␿②⑋™㥟ㄫ乌⑎䩑䘰␪⑨⑓㥟ㄫ乌┷╧ ╃┯␬䩑
㈽␷␿⑈␭⑋™㉈㝗␬伫䘯㭔㹬⑋㬲㉃␹⑫㍎丨␬⑉⑬␯⑩␤䩑㈽␹⑫␫⑋⑄␤⑆
┷╟╥╬ℼ┷╧╳⑲㥔⑃␿℣
伫䘯㭔㹬㬲㉃㍎丨⑎㝗㬻⑏Cornik et al. (1994) ⑲㬲㥍⑋␷⑆お㈼⑋䁢䱀␹⑫㱪
15䤽 6: 䝀㉈⑎伫䘯㘡㕫┷┧┢㑘㽴⑎ OLS 㽤㝗㝫㉌
䁢䱀䩑㽴 (1) 㰫ㅄ䝀㙈伫䘯 (2) 䝀㙈䑂伫䘯 (3) 䡳䝀㙈䑂伫䘯
㉈㝗⑎䙃䐧⅊Xi⅋
䝀䍏㵪䴭䱌䁑 1.64 (2.67)*** -0.37 (2.73)*** -0.65 (2.05)**
幵年丨 0.07 (2.20)** -0.09 (4.08)*** 0.02 (0.81)
䝀㙈㭱䭜㍛/104 0.34 (0.78) 0.16 (1.26) -0.75 (3.11)***
㉈䍜䩝䴭㍛/104 4.52 (4.06)*** -0.91 (1.98)** -3.34 (3.78)***
䨿㙑㘵ど䜯㽴 -0.12 (0.40) -0.97 (5.90)*** 0.50 (1.75)*
䍦が┫ℼ┹╈ -8.21 (1.40) -2.65 (1.04) -11.66 (2.20)**
㈼が┫ℼ┹╈⅊䝀㙈⅋ 3.53 (1.16) 1.85 (1.53) -7.83 (2.82)***
㈼が┫ℼ┹╈⅊␽⑎䈾⅋ -10.45 (3.08)*** 3.02 (1.89)* -2.63 (0.81)
㭘䑪┫ℼ┹╈ -16.63 (4.97)*** 19.12 (9.86)*** -2.91 (0.90)
╠┹╪╠㹥が┫ℼ┹╈ -8.70 (1.64) -1.17 (0.44) 1.74 (0.31)
╠┹╪╠㈼が┫ℼ┹╈ -22.07 (4.85)*** -3.09 (1.21) -3.12 (0.67)
䍋䀭伫䘯㽍㡽 -3.98 (4.65)*** -1.78 (3.77)*** 4.59 (5.58)***
㵷䀭伫䘯㽍㡽 -0.43 (0.43) -0.26 (0.46) 0.40 (0.44)
伫䘯䜯买お㌰⑎㽍㡽 -1.26 (3.29)*** 0.08 (0.34) 0.32 (0.80)
╪┹┯䩑㽴⅊¾2
f⅋
㥟ㄫ乌⑎䩑䘰㜸㽴 -62.38 (4.53)*** 19.22 (1.94)* 28.96 (2.35)**
㥟ㄫ乌┷╧ ╃┯/102 1.68 (0.90) 3.29 (2.75)*** -0.51 (0.29)
䈼⑎幵年㭘㽴 -0.23 (0.30) 1.20 (2.31)** -1.09 (1.53)
╪┹┯⑋䉐␹⑫䁈㱥䀭
䝀䍏㵪䴭╀╟ℼ 7.11 (1.98)** -10.42 (2.91)*** 1.95 (0.54)
䅆䉟䥕㍛/104 -3.88 (2.74)*** 0.61 (1.57) -0.07 (0.07)
䅆㱚䙾㍛/104 0.01 (0.01) -0.27 (0.71) -1.48 (2.22)**
㴣╀╟ℼ -5.58 (2.28)** 1.43 (0.99) 7.38 (3.24)***
䑪㽴㥠 65.57 (9.33)*** 20.94 (4.26)*** 10.70 (1.61)
┵╳╗╫㽴 1654 1654 1654
R2 0.19 0.23 0.08
F(21, 1632) 19.14 19.93 7.95
⅊䍭⅋(1) ㍧㡌䙢⑏ Huber-White 㽤䑪⑋⑨⑫⍴䍍℣
(2) ¤¤¤ ⑏ 1%㽥㵠™¤¤ ⑏ 5%㽥㵠™¤ ⑏ 10%㽥㵠⑇䴭さ⑇␢⑫␳⑈⑲㰨␹℣
16㵧⑇㥔␦℣⑞␺㉈㝗⑎伫䘯䝛䨬⑎䙃䐧⑋㑰⑅␯ ⅈ䈰䀭ⅉ ⑲㥍␨⑫℣乣␨⑐™㰫ㅄ䝀
㙈伫䘯™䝀㙈䑂伫䘯⑋⑏䝛䨬␷⑆␤⑫␬䡳䝀㙈䑂伫䘯⑏㥔⑃⑆␤⑊␤⅊␹⑊⑯⑁
`1 > 0, `2 > 0, `3 = 0 ⑇␢⑫⅋㉈㝗⑏ ⅈ 䈰䀭 ⅉ 001⅊R001⅋⑈␹⑫℣㬰㝥⑎㽴㭺⑋
⑄␤⑆™1⑏╇ℼ┿␬䉇⑁䁚⑩⑬⑆␤⑫⅊censored⅋␳⑈⑲™0⑏␽⑬お㌰⑲䤽␹℣
䭜㥆⑎䨬䁏⑇⑏™䩽䑸㰰⑎㽴⑏㬰䭜⑇␢⑫⑎⑇™␳⑎ ⅈ䈰䀭ⅉ Rh ⑏23 ⑇䠬䑌⑪䈸
㩟␷11™␹⑙⑆⑎㉈㝗⑏乣㌰⑊␯⑉⑬␫⑎ ⅈ 䈰䀭 ⅉ ⑋䈰␹␳⑈⑋⑊⑫℣␳⑎Rh ⑲
䵑␤⑆ Pr(`i > 0) ⑲䤽␹⑈™






Pr(`2 > 0) = Pr(R000) + Pr(R001) + Pr(R100) + Pr(R101) (9)
Pr(`3 > 0) = Pr(R000) + Pr(R010) + Pr(R100) + Pr(R110) (10)
Pr(`2 + `3 > 0)





╫┹┭ℼ䨬㉲㥔乳 C ⑲㭈⑃⑆™T 㡄⑎䙈丩⑊ (3 £ 1) ⑎䵰㽴╙┯╈╫ S ␫⑩
b ¹ = C
0
S
⑈⑊⑫⑨␦⑊ (3 £ T) ⑎㡭㨹㥠⑲㩮⑫℣⑁⑊⑟⑋™
E(b ¹) = C 0E(S) = 0
V (b ¹) = CV (S)C
0 = CIC
0 = b Σ









┷╟╥╬ℼ┷╧╳ (9) 㰰 (10) 㰰 (11) 㰰
䭜㥆⑎㝫㉌
(a) 㥟ㄫ乌䩑䘰㜸㽴 = 0:13⅊㩇㸮䍍⅋ 0.14 0.17 0.27
㥟ㄫ乌䩑䘰㜸㽴 = 0:39⅊㩇䉧䍍⅋ 0.20 0.31 0.42
(b) 㥟ㄫ乌┷╧ ╃┯ = ¡2 䤸㵠䩐㨹 0.14 0.25 0.33
㥟ㄫ乌┷╧ ╃┯ = +2 䤸㵠䩐㨹 0.21 0.26 0.39
Rose (2001)
(a) 㥟ㄫ乌䩑䘰㜸㽴 = 0:16⅊㩇㸮䍍⅋ - - 0.32
㥟ㄫ乌䩑䘰㜸㽴 = 0:91⅊㩇䉧䍍⅋ - - 0.51
(b) 㥟ㄫ乌┷╧ ╃┯ = ¡2 䤸㵠䩐㨹 - - 0.28
㥟ㄫ乌┷╧ ╃┯ = +2 䤸㵠䩐㨹 - - 0.33
⅊䍭⅋Rose (2001) ⑎㝫㉌⑋⑄␤⑆⑏™Table3 ␫⑩䠴㽨℣
⑲㕡②␿℣䤽 7 ⑋⑏™お㹥⑨⑪㕡⑞⑃␿ (9) 㰰™(10) 㰰™(11) 㰰⑎㝫㉌␬㹥䍊⑋™














12Rose (2001) ⑈䭜䨬䁏⑎っ␤⑈␷⑆™䁨␺䨬䁏㱪䬡⑎っ␤␬㕳␲⑩⑬⑫℣Rose ⑇⑏伫䘯㭔㹬⑘




␿㱪䬡⑲䵑␤⑫℣⑞␿╇ℼ┿⑋㑘␷⑆™Rose (2001) ⑇㭈⑯⑬⑆␤⑫③⑎⑏ 13 㴣 2115 ㉈㝗⑋⑄␤

















(1) 㰫ㅄ䝀㙈伫䘯 (2) 䝀㙈䑂伫䘯 (3) 䡳䝀㙈䑂伫䘯
┷╟╥╬ℼ┷╧╳ E(`1j`1 > 0) E(`2j`2 > 0) E(`3j`3 > 0)
(a) 㥟ㄫ乌䩑䘰㜸㽴Ⅱ 0.13⅊㩇㸮䍍⅋ 71.29 31.77 38.01
㥟ㄫ乌䩑䘰㜸㽴Ⅱ 0.39⅊㩇䉧䍍⅋ 50.54 34.31 42.89
(b) 㥟ㄫ乌┷╧ ╃┯Ⅱ ¡2 䤸㵠䩐㨹 55.86 31.96 40.63
㥟ㄫ乌┷╧ ╃┯Ⅱ +2 䤸㵠䩐㨹 60.00 34.72 4120
E(`1) E(`2) E(`3)
(a) 㥟ㄫ乌䩑䘰㜸㽴Ⅱ 0.13⅊㩇㸮䍍⅋ 56.70 4.40 6.57
㥟ㄫ乌䩑䘰㜸㽴Ⅱ 0.39⅊㩇䉧䍍⅋ 35.03 6.83 13.57
(b) 㥟ㄫ乌┷╧ ╃┯Ⅱ ¡2 䤸㵠䩐㨹 40.43 4.54 10.03
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